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(57) A sensing part 35 of a sensor 30 for detecting 
speed of rotation is disposed to face a magnetic encoder 
"lOthrough asensorholder20,thesensor30fordetecting 
the speed of rotation is disposed inward in the radial di- 
rection of a hub unit mounting hole NH of the knuckle N 
of a car body, a connecting portion 34a of a harness 34 
is provided with deformation tolerance for allowing de- 
formation of the shape when a load exceeding a prede- 
termined level is applied thereon externally and a shape 
retai ning capacity for retaining and maintaining the shape 
always as it is when the load is not higher than the pre- 
determined level, and the connecting portion 34a of the 
harness 34 is, when the load is not higher than the pre- 
determined level, positioned more on the outer diameter 
side than the outer diameter of a constant velocity uni- 
versal joint 9 at least until the connecting portion 34a is 
located out of the hub unit mounting hole NH of the knuck- 
le N. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a hub unit for 
a driving wheel for rotatably supporting the driving wheel 
with respect to a suspension system of a vehicle and 
provided with a sensor for detecting a speed of rotation 
of a wheel. 

BACKGROUND ART 

[0002] A hub unit for a driving wheel is arranged to 
support a hub and an inner race to be rotatable through 
a plurality of rolling elements on the inner diameter side 
of an outer race of a bearing. 

[0003] The outer race is fixed to a knuckle for consti- 
tuting a suspension system by means of a supporting 
flange provided on the outer peripheral surface thereof. 
A plurality of outer race tracks are provided on the inner 
peripheral surface of the outer race, and the hub and the 
inner race are supported on the inner diameter side of 
the outer race. 

[0004] The hub is provided with a mounting flange for 
mounting the wheel in the outer end portion thereof. A 
first inner race track is formed in a middle part of the outer 
peripheral surface of the hub. An inner race is fixedly 
fitted on a small-diameter step portion of an inner end 
portion of the hub. This inner race is formed with a second 
inner race track. At the center of the hub, for example, in 
case of the hub unit for a driving wheel, a female spline 
for bringing a constant velocity universal joint into spline- 
fitting is provided. 

[0005] There is also a hub unit with a sensor for de- 
tecting a speed of rotation of the wheel in order to rotat- 
ably support the wheel with respect to the suspension 
system and also to control an anti-lock brake system 
(ABS) or a traction control system (TCS). 
[0006] When this hub unit is in use, a magnetic rubber , 
encoder which is fixed to the inner race and which is 
magnetized to have alternately a plurality of north poles 
and south poles is rotated upon rotation of the wheel, 
and an output of the sensor disposed to face the magnetic 
rubber encoder is changed. Since the frequency of this 
output change is proportional to the speed of rotation of 
the wheel, an output signal of the sensor is inputted to a 
control unit through a harness to obtain the speed of ro- 
tation of the wheel, thereby appropriately controlling the 
ABS or the TCS. 

[0007] Incidentally, such a hub unit as of the above- 
described type is, after the magnetic rubber encoder or 
the like is mounted on the inner race of the bearing, trans- 
ported as a unitary hub unit, and the outer race thereof 
is fixed to a knuckle of the car body with a bolt or the like 
in an assembly process of the car. Then, the hub unit is 
mounted on the car body side. 
[0008] However, it is conventionally arranged such 
that, in the hub unit for the driving wheel, the sensor for 



detecting the speed of rotation of the wheel is mounted 
on the side of the knuckle of the car body. 
[0009] Accordingly, it is required to examine whether 
or not a positional relationship between the sensor for 
5 detecting the speed of rotation on the knuckle side and 
the magnetic rubber encoder on the hub unit side is ap- 
propriate and to adjust it. As a result, the assembling and 
adjusting processes become complicated. 
[0010] For these reasons, there is a demand that the 
sensor for detecting the speed of rotation should also be 
mounted on the hub unit side in advance, in the same 
manner as the magnetic rubber encoder. 
[0011] However, since the constant velocity universal 
joint Is provided on the inner side of the hub unit in the 
car width direction, a space for mounting this sensor is 
comparatively small, so that it is difficult to mount the 
sensor for detecting speed of rotation on the hub unit 
side. Moreover, it is very troublesome to receive the har- 
ness which is extended from the sensor or to prevent 
interference thereof with the constant velocity universal 
joint. 

DISCLOSURE OF THE INVENTION 

[0012] The present invention has been contrived tak- 
ing such circumstances as described above into consid- 
eration, and an object thereof is to provide a hub unit for 
a driving wheel which is provided with a sensor for de- 
tecting the speed of rotation and can be mounted on a 
knuckle very easily in an appropriate manner. 
[0013] In order to achieve the above object, according 
to a first aspect of the present invention, there is provided 
a hub unit for a driving wheel, in which: 

one of a stationary race and a rotary race is an outer 
race having a plurality of outer race tracks on the 
inner peripheral surface thereof; 
the other of the stationary race and the rotary race 
is an inner race assembly having a shaft member 
and an inner race element combined with each other 
and a plurality of inner race tracks on the outer pe- 
ripheral surface thereof; 

the shaft member is formed in a middle part in the 
axial direction thereof with one of the inner race 
tracks and at an end portion in the axial direction 
thereof with a small-diameter step portion having a 
smaller diameter than that of the inner race track 
portion; and 

said inner element has the other of the inner race 
tracks on the outer peripheral surface thereof and is 
fitted on said small-diameter step portion, 
which hub unit characterized in that: 

a sensor for detecting the speed of rotation is 
engaged with asensorhoiderto be held thereon; 
the sensor for detecting the speed of rotation is 
disposed to face a magnetic encoder with a 
sensing part inserted in a hole of said sensor 
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hub mounting hole of the knuckle are disposed 
on the more inner side in the radial direction than 
the inner wall of the hub mounting hole of said 
knuckle; 

s the connecting code of said sensor is disposed 

outside in the radial direction in a non-contact 
manner with respect to the constant velocity uni- 
versal joint in a finished car; 
said sensor is an active sensor; and 

10 said sensor unit has sensor elements disposed 

in circumferential direction thereof. 



holder; 

the sensor for detecting the speed of rotation is 
disposed inward in the radial direction of a hole 
for mounting the hub unit of the knuckle of a car 
body; 

a connecting portion of the harness for taking 
out a detection signal from the sensor is provid- 
ed with deformation tolerance for allowing de- 
formation of the shape when a load exceeding 
a predetermined level is applied thereon exter- 
nally and ashape retaining capacity for retaining 
and maintaining the shape always as it is when 
the load is not higher than the predetermined 
level; and 

the connecting portion of the harness is, when 
the load is not higher than the predetermined 
level, positioned more on the outer diameter side 
than the outer diameter of a constant velocity 
universal joint at least until the connecting por- 
tion is located out of the hole for mounting the 
hub unit of the knuckle. 

[0014] According to a second aspect of the present 
invention, there is provided a hub unit for a driving wheel, 
in which: 

one of a stationary race and a rotary race is an outer 
race having a plurality of outer race tracks on the 
inner peripheral surface thereof; 
the other of the stationary race and the rotary race 
is an inner race assembly having a shaft member 
and an inner race element combined with each other 
and a plurality of inner race tracks on the outer pe- 
ripheral surface thereof; 

the shaft member is formed in a middle part in the 
axial direction thereof with one of the inner race 
tracks and at an end portion in the axial direction 
thereof with a small-diameter step portion having a 
smaller diameter than that of the inner race track 
portion; and 

said inner element has the other of the inner race 
tracks on the outer peripheral surface thereof and is 
fitted on said small-diameter step portion, 
which hub unit further comprising: 

a sensor holder fixed to the stationary race of 
the hub unit for a driving wheel; and 
a sensor which faces an encoder fixed to said 
rotary race to rotate, 

wherein: 

a connecting code of the sensor is extended 
from the sensor; 

a sensor unit contains said sensor and said con- 
necting code; 

all portion of the sensor unit outside the outer 
race in the axial direction and in a range of the 



[0015] According to a third aspect of the present in- 
vention, there is provided a hub unit for a driving wheel, 
15 in which: 



one of a stationary race and a rotary race is an outer 
race having a plurality of outer race tracks on the 
inner peripheral surface thereof; 

20 the other of the stationary race and the rotary race 
is an inner race assembly having a shaft member 
and an inner race element combined with each other 
and a plurality of inner race tracks on the outer pe- 
ripheral surface thereof; 

25 the shaft member is formed in a middle part in the 
axial direction thereof with one of the inner race 
tracks and at an end portion in the axial direction 
thereof with a small-diameter step portion having a 
smaller diameter than that of the inner race track 

30 portion; and 

said inner element has the other of the inner race 
tracks on the outer peripheral surface thereof and is 
fitted on said small-diameter step portion, 
which hub unit further comprising: 

35 

a sensor holder fixed to the stationary race of 
the hub unit for a driving wheel; and 
a sensor which faces an encoder fixed to said 
rotary race to rotate, 

40 

wherein: 

a connecting code of the sensor is extended 
from the sensor; 
45 a sensor unit contains said sensor and said con- 

necting code; 

all portion of the sensor unit outside the outer 
race in the axial direction and in a range of the 
hub mounting hole of the knuckle are disposed 
50 on the more innerside in the radial direction than 

the inner wall of the hub mounting hole of said 
knuckle; 

the connecting code of said sensor is disposed 
outside in the radial direction in a n on -contact 
55 manner with respect to the constant velocity uni- 

versal joint in a finished car; 
a sensing portion of said sensor is directly op- 
posed to said encoder; 
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said encoder is provided inside an air-tightly 

sealed space; and 

said sensor is an active sensor. 

[001 6] According to a fourth aspect of the present in- s 
vention, there is provided a hub unit for a driving wheel, 
in which: 

one of a stationary race and a rotary race is an outer 
race having a plurality of outer race tracks on the 10 
inner peripheral surface thereof; 
the other of the stationary race and the rotary race 
is an inner race assembly having a shaft member 
and an inner race element combined with each other 
and a plurality of inner race tracks on the outer pe- is 
ripheral surface thereof; 

the shaft member is formed in a middle part in the 
axial direction thereof with one of the inner race 
tracks and at an end portion in the axial direction 
thereof with a small-diameter step portion having a 20 
smaller diameter than that of the inner race track 
portion; and 

said inner race element has the other of the inner 
race tracks on the outer peripheral surface thereof 
and is fitted on said small-diameter step portion, 25 
which hub unit further comprising: 

a sensor holder fixed to the stationary race of 
the hub unit for a driving wheel; and 
a sensor which faces an encoder fixed to said so 
rotary race to rotate, 

wherein: 

a connecting code of the sensor is extended 35 
from the sensor; 

a sensor unit contains said sensor and said con- 
necting code; 

all portion of the sensor unit outside the outer 
race in the axial direction and in a range of the 40 
hub mounting hole of the knuckle is disposed on 
the more inner side in the radial direction than 
the inner wall of the hub mounting hole of said 
knuckle; 

the connecting code of said sensor is disposed *s 
outside in the radial direction in a non-contact 
manner with respect to the constant velocity uni- 
versal joint in a finished car; 
said encoder is covered with a cover fixed to the 
outer race; 50 
said sensor unit is detachably mounted on said 
cover; and 

said sensor is an active sensor. 

[0017] According to a fifth aspect of the present inven- 55 
tion, there is provided a hub unit for a driving wheel, in 
which: 



one of a stationary race and a rotary race is an outer 
race having a plurality of outer race tracks on the 
inner peripheral surface thereof; 
the other of the stationary race and the rotary race 
is an inner race assembly having a shaft member 
and an inner race element combined with each other 
and a plurality of inner race tracks on the outer pe- 
ripheral surface thereof; 

the shaft member is formed in a middle part in the 
axial direction thereof with one of the inner race 
tracks and at an end portion in the axial direction 
thereof with a small-diameter step portion having a 
smaller diameter than that of the inner race track 
portion; and 

said inner element has the other of the inner race 
tracks on the outer peripheral surface thereof and is 
fitted on said small-diameter step portion, 
which hub unit further comprising: 

a sensor holder fixed to the stationary race of 
the hub unit for a driving wheel; and 
a sensor which faces an encoder fixed to said 
rotary race to rotate, 

wherein: 

a connecting code of the sensor is extended 
from the sensor; 

a sensor unit contains said sensor and said con- 
necting code; 

the connecting code of said sensor is disposed 
outside in the radial direction in a n on -contact 
mannerwith respect to the constant velocity uni- 
versal joint in a finished car; 
a sensing portion of said sensor is directly op- 
posed to said encoder; 

said encoder is provided inside an air-tightly 
sealed space; 

said hub unit as it is provided with said sensor 
unit is attached into the hub unit mounting hole 
of the knuckfe; and 
said sensor is an active sensor. 

[0018] According to a sixth aspect of the present in- 
vention, there is provided a hub unit for a driving wheel, 
in which: 

one of a stationary race and a rotary race is an outer 
race having a plurality of outer race tracks on the 
inner peripheral surface thereof; 
the other of the stationary race and the rotary race 
is an inner race assembly having a shaft member 
and an inner race element combined with each other 
and a plurality of inner race tracks on the outer pe- 
ripheral surface thereof; 

the shaft member is formed in a middle part in the 
axial direction thereof with one of the inner race 
tracks and at an end portion in the axial direction 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] 

5 Fig. 1 is a longitudinal sectional view of a hub unit 
for a driving wheel to which the present invention is 
applied; 

Fig. 2 is a sectional view of an essential part of the 
hub unit for a driving wheel shown in Fig. 1 ; 

10 Fig. 3 is a side view of a sensor for detecting the 
speed of rotation shown in Fig. 2; 
Fig. 4 is a sectional view of the essential part of the 
hub unit for a driving wheel according to a first em- 
bodiment of the present invention, for showing a 

is state before the hub unit is mounted on the car; 

Fig. 5 is a side view of a harness holder shown in 
Fig. 4; 

Fig. 6A is a side view of an essential part of the hub 
unit for a driving wheel according to a second em- 

20 bodiment of the present invention, and Fig. 6B is a 
sectional view taken along the line b-b in Fig. 6A; 
Fig. 7A is a side view of the essential part of the hub 
unit for a driving wheel according to the second em- 
bodiment of the present invention, and Fig. 7B is a 

25 sectional view taken along the line b-b in Fig. 7A; 

Fig. 8 is a sectional view of an essential part of the 
hub unit for a driving wheel according to a third em- 
bodiment of the present invention and shown in Fig. 
1; 

30 Fig. 9 is a side view of the essential part of the hub 
unit for a driving wheel shown in Fig. 8; and 
Fig. 1 0 is a side view of an essential part of a hub 
unit for a driving wheel according to a variation of 
the third embodiment. 

35 



thereof with a small-diameter step portion having a 
smaller diameter than that of the inner race track 
portion; and 

said inner element has the other of the inner race 
tracks on the outer peripheral surface thereof and is 
fitted on said small-diameter step portion, 
which hub unit characterized in that: 

a sensor for detecting the speed of rotation is 
engaged with asensorholderto beheldthereon; 
the sensor for detecting the speed of rotation is 
disposed to face a magnetic encoder with a 
sensing part inserted in a hole of said sensor 
holder; 

the sensor for detecting the speed of rotation is 
disposed inward in the radial direction of a hole 
for mounting the hub unit of the knuckle of a car 
body; 

a connecting portion of the harness for taking 
out a detection signal from the sensor is provid- 
ed with deformation tolerance for allowing de- 
formation of the shape when a load exceeding 
a predetermined level is applied thereon exter- 
nally and a shape retaining capacity for retaining 
and maintaining the shape always as it is when 
the load is not higher than the predetermined 
level; and 

said harness is extended outwardly through a 
radial hole formed on said knuckle. 

[0019] As described above, according to the first as- 
pect of the present invention, the sensor for detecting the 
speed of rotation is engaged with the sensor holder to 
be held thereon, the sensor for detecting the speed of 
rotation is disposed to face the magnetic encoder with 
the sensing part inserted in the hole of said sensor holder, 
the sensor for detecting the speed of rotation is disposed 
inward in the radial direction of the hole for mounting the 
hub unit of the knuckle of the car body, the connecting 
portion of the harness for taking out a detection signal 
from the sensor is provided with the deformation toler- 
ance for allowing deformation of the shape when a load 
exceeding a predetermined level is applied thereon ex- 
ternally and the shape retaining capacity for retaining and 
maintaining the shape always as It is when the load is 
not higher than the predetermined level, and the con- 
necting portion of the harness is, when the load is not 
higher than the predetermined level, positioned more on 
the outer diameter side than the outer diameter of the 
constant velocity universal joint at least at a position at 
which the connecting portion is located inside the hole 
for mounting the hub unit of the knuckle. As a result, since 
the connecting portion of the harness does not interfere 
with the constant velocity universal joint, the connecting 
portion of the harness is not damaged by a rotation of 
the constant velocity universal joint. 



MOST PREFERRED EMBODIMENTS OFTHE INVEN- 
TION 

[0021] A hub unit for a driving wheel according to an 
^o embodiment of the present invention will be described 
below with reference to drawings. 

(Whole structure of a hub unit for a driving wheel) 

45 [0022] Fig. 1 is a longitudinal sectional view of a hub 
unit for a driving wheel to which the present invention is 
applied, which is common to all of the embodiments de- 
scribed below. 

[0023] In the hub unit for a driving wheel, a hub 2 for 
50 a driving wheel and an inner race element 3 are rotatably 
supported on the inner diameter side of an outer race 1 
through a plurality of rolling elements 4. 
[0024] The outer race 1 is fixed ly connected to a knuck- 
le N for forming a suspension system by means of a bolt 
55 B through a supporting flange F which is integrally pro- 
vided on the outer peripheral portion thereof. A part of 
the outer race 1 is, as shown in Fig. 1, inserted in a hub 
unit mounting hole NH of the knuckle. 
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[0025] A plurality of outer race tracks 5a, 5b are pro- 
vided on the inner peripheral surface of the outer race 1 , 
and the hub 2 for a driving wheel and the inner race el- 
ement 3 are supported on the inner diameter side of this 
outer race 1 . 

[0026] The hub 2 for a driving wheel is integrally pro- 
vided with a mounting flange M for mounting a wheel W 
and a brake disc D onto the outer periphery of an outer 
end portion which is positioned on the outer side of the 
car body (on the left side in the drawing) at mounting. 
[0027] Afirst inner race track 7a is formed in a middle 
part of the outer peripheral surface of the hub 2 for a 
driving wheel. An inner race element 3 is fixedly fitted on 
a small-diameter step portion 6 which is formed to be 
cylindrical in an inner end portion in the same manner, 
and a second inner race track 7b Is formed on this inner 
race element 3. 

[0028] A female spline 8 is formed on the inner periph- 
eral surface in the radial direction of the hub 2 for a driving 
wheel, and a male spline shaft 9a of a constant velocity 
universal joint 9 is brought into spline-fitting with this fe- 
male spline 8 to be fixed there. 

[0029] A seal member S is interposed between the out- 
er peripheral surface of the hub 2 and the outward end 
portion of the outer race 1 . 

(First embodiment) 

[0030] Fig. 2 is a sectional view of an essential part of 
the hub unit for a driving wheel shown in Fig. 1 . Fig. 3 is 
a side view of a sensor for detecting the speed of rotation 
shown in Fig. 2. 

[0031] In the first embodiment, on the inner side in the 
car width direction of the inner race element 3 (on the 
right side in Fig. 2), there is formed a magnetic rubber 
encoder 1 0. This magnetic rubber encoder 10 is formed 
to be disc-like, and is magnetized to have alternately a 
plurality of north poles and south poles in the circumfer- 
ential direction thereof. 

[0032] The magnetic rubber encoder 1 0 is secured to 
a radially extended flange portion of a cylindrical core 
metal member 1 3 which has a cross section substantially 
in an L shape and is secured to a cylindrical member 1 1 
fixed,to an inner end portion 3a of the inner race element 
3 in the car width direction. The magnetic rubber encoder 
10 has a magnetized surface extended in the radial di- 
rection to face inwardly in the car width direction. 
[0033] The core metal member 13 on the inner race 
side, acylindrical core metal member 1 4 which is secured 
to the inner peripheral surface of the inner end portion 
1 a of the outer race 1 in the car width direction and which 
has a cross section substantially in an L shape, and a lip 
member 15 which is bonded to the core metal member 
14 to carry out a sealing function together with the core 
metal member 13 constitute a seal member 12. 
[0034] A sensor 30 is provided to face the magnetic 
rubber encoder 1 0 so as to detect the speed of rotation 
of the driving wheel. 



[0035] In the present embodiment and in the subse- 
quent embodiments, an active sensor employing a Hall 
element or an MR element is suitably used as the sensor 
for detecting the speed of rotation. 
5 [0036] This sensor 30 for detecting the speed of rota- 
tion is mounted on the outer race 1 through a sensor 
holder 20 on the whole, and is positioned on the inner 
side in the radial direction of the hub unit mounting hole 
NH of the knuckle N so as not to interfere with the constant 
velocity universal joint 9. 

[0037] Though being fixed to the outer race 1 through 
the sensor holder 20 and positioned on the inner side in 
the radial direction of the hub unit mounting hole NH of 
the knuckle N, the sensor 30 for detecting the speed of 
rotation does not come in contact with the knuckle N, 
while the knuckle N is notsubjected to a special process- 
ing for mounting or a treatment for preventing interfer- 
ence. 

[0038] The sensor holder 20 has a core metal member 
21 which is press-fitted on the outer peripheral surface 
of the inner end portion 1a of the outer race 1 in the car 
width direction and a resin portion 22 which is formed 
integrally with this core metal member 21 . 
[0039] The sensor 30 for detecting the speed of rota- 
tion has, as also shown in Fig. 3, a sensor main body 31 
which is formed to be annular. This sensor main body 31 
has a comparatively large capacity for accommodating 
the constituent elements of the sensor, which resultantly 
causes no problem if the number of these constituent 
elements is great. 

[0040] As shown in Fig. 3, the main body 31 is fastened 
to the resin portion 22 of the sensor holder 20 with a 
plurality of screws 23 (three screws in the illustrated ex- 
ample) and is engaged with the sensor holder 20 to be 
retained thereon. Engagement means of this sensor 
main body 31 with respect to the sensor holder 20 may 
be of any type including, for example, of a clip type or a 
press-fit type. 

[0041] The sensor main body 31 is formed with a re- 
cessive hole 32 for receiving the head of the screw 13, 
in order to prevent the head of the screw 23 from inter- 
fering with the constant velocity universal joint 9. 
[0042] As shown in Fig. 3, the sensor main body 31 is 
formed with a cut-away portion 33 from which a connect- 
ing portion 34a of a harness 34 for taking a detection 
signal from the sensor 30 is drawn out and extended. 
[0043] The connecting portion 34a of the harness 34 
is formed of such a material like resin or vinyl as having 
deformation tolerance for allowing deformation of the 
shape thereof when a load exceeding a predetermined 
level is applied externally and a shape retaining capacity 
for retaining and maintaining the shape always as it is 
when the load is not higher than the predetermined level 
or when no load otherthantheloaddueto its own weight 
(which may include the weight of the harness) is applied. 
[0044] The connecting portion 34a of the harness 34 
is maintained in its shape so that it Is positioned more on 
the outer diameter side (in case of being in the same 
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axial direction) than the outer diameter of the constant 
velocity universal joint 9 at least until it comes out of the 
hub unit mounting hole NH of the knuckle N. 
[0045] With this arrangement, the connecting portion 
34a of the harness 34 is positioned on the inner side in 
the radial direction of the hub unit mounting hole NH of 
the knuckle N, so as not to interfere with the constant 
velocity universal joint 9. 

[0046] As described above, in the present embodi- 
ment, and in the subsequent embodiments, the sensor 
30 for detecting the speed of rotation and the harness 34 
for taking a detection signal from the sensor constitute 
the sensor unit. 

[0047] As shown in Fig. 2, through holes 24 and 25 are 
formed respectively on the core metal member 21 and 
the resin portion 22 ofthe sensor holder20, and asensing 
portion 35 extended from the sensor main body 31 is 
inserted into these through holes 24 and 25. 
[0048] A detection surface of this sensing portion 35 
is arranged to be exposed from the core metal member 

21 outwardly in the car width direction (on the left side in 
Fig. 2) so as to face the magnetized surface of the mag- 
netic rubber encoder 10. With this arrangement, when 
the hub unit is in use, the magnetic rubber encoder 10 
which is fixed to the inner race element is rotated upon 
rotation of the driving wheel, whereby an output of the 
sensor 30 which is disposed to face the magnetic rubber 
encoder 1 0 is changed. Since the frequency of this output 
change is in proportion to the speed of rotation of the 
driving wheel, an output signal from the sensor 30 can 
be supplied to a control apparatus (not shown) through 
the harness 34 to obtainthe speed of rotation ofthe driv- 
ing wheel, whereby the ABS or the TCS can be appro- 
priately controlled. 

[0049] It is possible to provide a plurality of sensing 
portions 35, orto attach a plurality of Hail ICs to a single 
sensing portion. A seal lip 26 is secured to the cylindrical 
member 1 1 , and this seal lip is brought into contact with 
the core metal member 21 ofthe sensor holder 20 to form 
a seal member for air-tightly sealing, in order to protect 
the sensing portion 35 and the like. This portion may be 
a labyrinth seal. If the seal member comprises a labyrinth 
seal, there is a fear that rainwater or the like may enter 
the vicinity of the sensing portion 35, so that an outlet 
hole for discharging rainwater and the like is preferably 
formed in a lower part of the core metal member 21 of 
the sensor holder 20. A reference numeral 36 denotes 
an O ring for preventing water from entering the sensing 
portion 35 by sealing a space between the resin portion 

22 and the sensor main body 31 . 

[0050] As described above, the magnetic rubber en- 
coder 1 0 and the sensing portion of the sensor 30 which 
directiy faces this encoder 1 0 are disposed in an air-tight- 
ly sealed space which is defi ned by the seal member 1 2, 
the sensor holder20, the cylindrical member 1 1 , and the 
like. 

[0051 ] According to the first embodiment ofthe present 
invention, as described above, the sensor 30 for detect- 



ing the speed of rotation is attached to the outer race 1 
through the sensor holder 20, and is positioned on the 
inner side in the radial direction ofthe hub unit mounting 
hole NH ofthe knuckle N so as not to interfere with the 
5 constant velocity universal joint 9. When the load is not 
more than a predetermined value, the connecting portion 
34a of the harness 34 is maintained in its shape so as to 
be disposed more on the outer diameter side than the 
outer diameter of the constant velocity universal joint 9 
at least until it comes out the mounting hole NH of the 
knuckle H. Note that, though the sensor 30 for detecting 
the speed of rotation is arranged to be positioned on the 
inner side in the radial direction ofthe hub unit mounting 
hole NH of the knuckle N, the positional relationship be- 
tween the hub unit mounting hole NH and the sensor 30 
is not limited to that shown in Fig. 2, but may be deviant 
wholly or partially in the axial direction. 
[0052] Next, Fig. 4 is a sectional view of the essential 
part of the hub unit for a driving wheel according to the 
first embodiment of the present invention, for showing a 
state before the hub unit is mounted on the car. Fig. 5 is 
a side view of a harness holder shown in Fig. 4. 
[0053] The harness holder 40 is detachably mounted 
on the outer peripheral surface of the main body 31 of 
the sensor 30 for detecting the speed of rotation. 
[0054] This harness holder 40 is integrally formed by 
injection molding of an elastic material such as synthetic 
resin, and is formed to have a crank-type cross section 
having a supporting cylinder 44, a continuous portion 45 
and a winding cylinder 46 as a unitary structure. The 
whole shape of the harness holder 40 is disc-like. 
[0055] The outer diameter of this harness holder 40 is 
set to be smallerthan the inner diameter of the mounting 
hole NHofthe knuckle N. 

[0056] Thesupporting cylinder 44 is provided with sev- 
eral pawls 60 formed at several positions on the circum- 
ference thereof. The inner diameter of the pawl 60 in its 
free state is far smaller than the outer diameter of the 
sensor main body 31. An opening end portion on the 
inner peripheral surface of the pawl 60 forms a taper sur- 
face 47 which has a smaller inner diameter at a position 
nearer the end edge. As a result, this supporting cylinder 
44 can be fixed and fitted on the sensor main body 31 . 
[0057] A material of the harness holder 40, the thick- 
ness and the width of the pawl 60 and a difference be- 
tween the outer diameter of the sensor main body 31 and 
the inner diameter of the pawl 60 are so designed as to 
obtain the force of several kgf or around required for at- 
taching and/or detaching the supporting cylinder 44 on 
and/or from the sensor main body 31 . 
[0058] Thewholesupportingcylinder44ofthe harness 
holder 40 may be formed to have a section like the pawl 
60 described above, so as to be engaged with the sensor 
main body 31 . In this case, however, the locking force is 
set on the level that the harness holder 40 can be re- 
moved manually after the hub unit is mounted on the 
knuckle N. 

[0059] The continuous portion 45 is bent from the inner 
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end edge of the supporting cylinder 44 and is then ex- 
tended inwardly in the radial direction. This continuous 
portion 45 is formed with a plurality of through holes 49, 
49, for the purpose of saving the cost of the synthetic 
resin material and reducing the weight of the harness 
holder 40. 

[0060] A connector 51 is thrust into a flat portion 52 
between two through holes 49, 49 which are adjacent to 
each other in the circumferential direction, so as to form 
a latching portion 53 which can latch this connector 51. 
[0061] The winding cylinder 46 is formed along the in- 
ner periphery of the continuous portion45 to be protruded 
on the opposite side to the supporting cylinder 44 in the 
axial direction. A streak 57 which is slightly protruded 
outwardly in the radial direction is formed along the entire 
outer periphery of the tip end portion of the winding cyl- 
inder 46. 

[0062] In a part on one side of the continuous portion 
45 and in the vicinity of the winding cylinder 46 there are 
formed arch-shaped walls 54, 54 which are concentric 
with the winding cylinder 46. 

[0063] In case of the hub unit according to the present 
embodiment, it is possible to arrange the hub unit in such 
a manner that an elongated harness 34 does not droop 
prior to the completion of the mounting of the knuckle N 
into the mounting hole NH in the course of, for example, 
transportation, assembling work, or the like. 
[0064] That is, priorto the completion of the mounting, 
the harness holder 40 is fitted on the sensor main body 
31 by fitting the supporting cylinder 44 on the sensormain 
body 31 . 

[0065] The connector 51 is taken out onto the side of 
the winding cylinder 46 through the cut-away portion 41 
of the harness holder 40 prior to the fitting operation of 
the harness holder 40. In this respect, with this cut-away 
portion 41 , the harness holder 40 can be easily taken out. 
[0066] After the harness holder 40 is fitted on the sen- 
sor main body 31, the harness 34 taken out onto the 
winding cylinder 46 side is wound around the winding 
cylinder 46. 

[0067] The connector 51 connected to the tip end of 
this harness 34 is thrust into the latching portion 53, 
whereby the connector 51 is latched by this latching por- 
tion 53. 

[0068] Since the length of the harness 34 is fixed, if 
the outer diameter of the winding cylinder 46 and the 
position of the latching portion 53 are appropriately con- 
trolled, a part of the harness 34 is not protruded outwardly 
in the radial direction from the outer peripheral surface 
of the supporting cylinder 44. 

[0069] Since there are formed the arch-shaped walls 
54, 54 around the harness 34 which is wound around the 
winding cylinder 46, the harness 34 is not released easily. 
[0070] Since the elongated harness 34 is wound 
around the winding cylinder 46 in such a manner, the 
elongated harness 34 does not droop at the time of con- 
veyance of the hub unit or of mounting of the hub unit in 
the mounting hole NH of the knuckle N. As a result, this 



harness 34 is not obstructive on this occasion. 
[0071] When the hub unit is to be inserted into the 
mounting hole NH of the knuckle N, the connecting por- 
tion 34a of the harness 34 is bent as shown in Fig. 5, so 

5 as not to interfere the inner diameter of the mounting hole 
NH of the knuckle N or reduce the interference (so that 
the hub unit can be inserted into the mounting hole NH 
even if there is a little interference since the connecting 
portion 34a of the harness 34 is an elastic member). 

io [0072] The harness holder 40 is detached afterthe out- 
er race 1 is mounted on a member on the suspension 
system side such as the mounting hole NH of the knuckle 
N. The detached harness holder 40 is sent to a manu- 
facturing process of a rolling bearing unit with a detecting 

15 device of speed of rotation for the second time, if needed, 
at which the harness holder 40 is assembled in a hub 
unit newly manufactured. 

(Second Embodiment) 

20 

[0073] Fig. 6A is a side view of an essential part of a 
hub unit for a driving wheel according to the second em- 
bodiment of the present invention, and Fig. 6B is a sec- 
tional view taken along the line b-b in Fig. 6A. 

25 [0074] The basic structure of this second embodiment 
is substantially the same as that of the first embodiment, 
and the second embodiment is that same as the first em- 
bodiment in the state shown in Fig. 1. Thus, only the 
difference from the first embodiment will be described 

30 below. 

[0075] In the second embodiment, as shown in Fig. 
6A, the sensormain body 31 of the sensor 30 for detecting 
the speed of rotation is not formed to be annular, but 
substantially to be arch-shaped, and is extended in the 
35 circumferential direction. The sensor main body 31 is at- 
tached to the core metal member 21 of the sensor holder 
20 at both ends thereof by means bolts 73 which will be 
described later. 

[0076] As shown in Fig. 6B, the sensor holder20 is not 

40 provided with the resin portion 22 which is provided in 
the first embodiment, and is constituted only by the core 
metal member 21 . This core metal member 21 is formed 
with a burred portion 71 which is provided with a female 
screw on the inner periphery thereof for mounting the 

45 sensor main body 31 . 

[0077] When the sensor main body 31 is attached to 
the core metal member 21, the bolt 73 is inserted to be 
thread-engaged with the burred portion 71 which is pro- 
vided with a female screw on the inner periphery thereof 

50 through a hole 72 of the sensor main body 31 . 

[0078] Fig. 7A is a side view of an essential part of a 
hub unit for a driving wheel according to a variation of 
the second embodiment of the present invention, and 
Fig. 7B is a sectional view taken along the line b-b in Fig. 

55 7A. 

[0079] This variation is substantially the same as the 
second embodiment, so that only the difference from the 
second embodiment will be described, in stead of the 
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bolt 73, a latch clip 82 is used in this variation. In this 
variation, the core metal member 21 is formed with a 
latch flange (which is formed by burring) 81, while the 
sensor main body 31 is formed with the latch clip 82 (snap 
clip) which is elastically deformable. 5 
[0080] When the sensor main body 31 is mounted on 
the core metal member 21 , the latch clip 82 of the sensor 
main body 31 is inserted into the latch flange 81 to be 
latched and fixed thereat. (Third Embodiment) 
[0081] Fig. 8 is a sectional view of an essential part of 10 
the hub unit for a driving wheel according to the third 
embodiment of the present invention and shown in Fig. 1. 
[0082] Fig. 9 is a side view of an essential part of the 
hub unit for a driving wheel shown in Fig. 8. 
[0083] The basic structure of this third embodiment is 15 
substantially the same as that of the first embodiment 
described above, so that only the different arrangements 
from the first embodiment will be described below. 
[0084] As shown in Fig. 8. in this third embodiment, 
compared with the first embodiment, the knuckle N is 20 
gradually bent more outwardly in the radial direction at a 
inner part in the carwidth direction to be formed as arch- 
shaped. 

[0085] The knuckle N is formed with a radial hole NR 
which is extended to be through in the radial direction at 25 
a position corresponding to that of the sensor for detect- 
ing the speed of rotation in the radial direction outwardly. 
[0086] Also, as shown in Fig. 9, the sensor main body 
31 is formed with a cut-away portion 33, from which the 
connecting portion 34a of the harness 34 is taken out 30 
and extended. 

[0087] In the third embodiment, this harness 34 is, as 
shown in Fig. 8, paid out outwardly in the radial direction 
from the connecting portion 34a, and then, inserted into 
the radial hole NR (through hole) of the knuckle N. How- 35 
ever, the connecting portion 34a is arranged to be not in 
contact with the innerperipheral wall of the mounting hole 
NH of the hub unit. 

[0088] The harness 34 is thereafter extended outward- 
ly in the radial direction of the radial hole NR. *<> 
[0089] A part of the harness 34 may be pulled outward- 
ly not only from the radial hole NR described above, but 
from a gap of the knuckle N present in the radial direction. 
[0090] Next, Fig. 1 0 is a side view of an essential part 
of a hub unit for a driving wheel according to a variation 45 
of the third embodiment. 

[0091] The basic structure of this variation is substan- 
tially the same as that of the second embodiment de- 
scribed above, so that only the different arrangements 
from the first embodiment will be described below. so 
[0092] In this variation, the sensor main body 31 of the 
sensor 30 for detecting the speed of rotation is notformed 
to be annular, but to be substantially arch-like, and is 
extended in the circumferential direction. The sensor 
main body 31 is attached to the core metal member 21 55 
of the sensor holder 20 at both ends thereof by mean of 
bolts 73. 

[0093] Also in this variation, like in the third embodi- 
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ment, the harness 34 is pulled from the connecting por- 
tion 34a outwardly in the radial direction, and then insert- 
ed into the radial hole NR (through hole) of the knuckle 
N. However, the connecting portion 34a is arranged not 
to be incontactwith the inner peripheral wall of themount- 
ing hole NH of the hub unit. The harness 34 is thereafter 
extended outwardly in the radial direction of the radial 
hole NR. 

[0094] Note that the present invention is not limited to 
theforegoing embodiments, but can be altered in various 
manners. 



Claims 

1 . A hub unit for a driving wheel, in which: 

one of a stationary race and a rotary race is an 
outer race having a plurality of outer race tracks 
on the inner peripheral surface thereof; 
the other of the stationary race and the rotary 
race is an inner race assembly having a shaft 
member and an inner race element combined 
with each other and a plurality of inner race 
tracks on the outer peripheral surface thereof; 
the shaft member is formed in a middle part in 
the axial direction thereof with one of the inner 
race tracks and at an end portion in the axial 
direction thereof with a small-diameter step por- 
tion having a smaller diameter than that of the 
inner race track portion; and 
said inner element has the other of the inner 
race tracks on the outer peripheral surface 
thereof and is fitted on said small-diameter step 
portion, 

which hub unit characterized in that: 

a sensor for detecting the speed of rotation 
is engaged with a sensor holder to be held 
thereon; 

the sensor for detecting the speed of rota- 
tion is disposed to face a magnetic encoder 
with a sensing part inserted in a hole of said 
sensor holder; 

the sensor for detecting the speed of rota- 
tion is disposed inward in the radial direction 
of a hole for mounting the hub unit of the 
knuckle of a car body; 
a connecting portion of the harness for tak- 
ing out a detection signal from the sensor 
is provided with deformation tolerance for 
allowing deformation of the shape when a 
load exceeding a predetermined level is ap- 
plied thereon externally and a shape retain- 
ing capacity for retaining and maintaining 
the shape always as it is when the load is 
not higher than the predetermined level; 
and 
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the connecting portion of the harness is, 
when the load is not higher than the prede- 
termined level, positioned more on the outer 
diameter side than the outer diameter of a 
constant velocity universal joint at least until 5 
the connecting portion is located out of the 
hole for mounting the hub unit of the knuck- 
le. 

2. A hub unit for a driving wheel, in which: 10 

one of a stationary race and a rotary race is an 
outer race having a plurality of outer race tracks 
on the inner peripheral surface thereof; 
the other of the stationary race and the rotary is 
race is an inner race assembly having a shaft 
member and an inner race element combined 
with each other and a plurality of inner race 
tracks on the outer peripheral surface thereof; 
the shaft member is formed in a middle part in 20 
the axial direction thereof with one of the inner 
race tracks and at an end portion in the axial 
direction thereof with a small -diameter step por- 
tion having a smaller diameter than that of the 
inner race track portion; and 25 
said inner element has the other of the inner 
race tracks on the outer peripheral surface 
thereof and is fitted on said small-diameter step 
portion, 

which hub unit further comprising: 30 

a sensor holder fixed to the stationary race 
of the hub unit for a driving wheel; and 
a sensor which faces an encoder fixed to 
said rotary race to rotate, 35 

wherein: 

a connecting code of the sensor is extended 
from the sensor; *o 
a sensor unit contains said sensor and said 
connecting code; 

ail portion of the sensor unit outside the out- 
er race in the axial direction and in a range 
of the hub mounting hole of the knuckle is 
disposed on the more inner side in the radial 
direction than the inner wall of the hub 
mounting hole of said knuckle; 
the connecting code of said sensor is dis- 
posed outside in the radial direction in a so 
non-contact manner with respect to the con- 
stant velocity universal joint in af in is hed car; 
said sensor is an active sensor; and 
said sensor unit has sensor elements dis- 
posed in circumferential direction thereof. 55 

3. A hub unit for a driving wheel, in which: 



one of a stationary race and a rotary race is an 
outer race having a plurality of outer race tracks 
on the inner peripheral surface thereof; 
the other of the stationary race and the rotary 
race is an inner race assembly having a shaft 
member and an inner race element combined 
with each other and a plurality of inner race 
tracks on the outer peripheral surface thereof; 
the shaft member is formed in a middle part in 
the axial direction thereof with one of the inner 
race tracks and at an end portion in the axial 
direction thereof with a small-diameter step por- 
tion having a smaller diameter than that of the 
inner race track portion; and 
said inner element has the other of the inner 
race tracks on the outer peripheral surface 
thereof and is fitted on said small-diameter step 
portion, 

which hub unit further comprising: 

a sensor holder fixed to the stationary race 
of the hub unit for a driving wheel; and 
a sensor which faces an encoder fixed to 
said rotary race to rotate, 

wherein: 

a connecting code of the sensor is extended 
from the sensor; 

a sensor unit contains said sensor and said 
connecting code; 

all portion of the sensor unit outside the out- 
er race in the axial direction and in a range 
of the hub mounting hole of the knuckle is 
disposed on the more innerside in the radial 
direction than the inner wall of the hub 
mounting hole of said knuckle; 
the connecting code of said sensor is dis- 
posed outside in the radial direction in a 
non-contact manner with respect to the con- 
stant velocity universal joint in a finished car; 
a sensing portion of said sensor is directly 
opposed to said encoder; 
said encoder is provided inside an air-tightly 
sealed space; and 
said sensor is an active sensor. 

4. A hub unit for a driving wheel, in which: 

one of a stationary race and a rotary race is an 
outer race having a plurality of outer race tracks 
on the inner peripheral surface thereof; 
the other of the stationary race and the rotary 
race is an inner race assembly having a shaft 
member and an inner race element combined 
with each other and a plurality of inner race 
tracks on the outer peripheral surface thereof; 
the shaft member is formed in a middle part in 
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the axial direction thereof with one of the inner 
race tracks and at an end portion in the axial 
direction thereof with a small-diameter step por- 
tion having a smaller diameter than that of the 
inner race track portion; and s 
said inner element has the other of the inner 
race tracks on the outer peripheral surface 
thereof and is fitted on said small-diameter step 
portion, 

which hub unit further comprising: 10 

a sensor holder fixed to the stationary race 
of the hub unit for a driving wheel; and 
a sensor which faces an encoder fixed to 
said rotary race to rotate, is 

wherein: 

a connecting code of the sensor is extended 
from the sensor; 20 
a sensor unit contains said sensor and said 
drawing code; 

all portion of the sensor unit outside the out- 
er race in the axial direction and in a range 
of the hub mounting hole of the knuckle is 25 
disposed on the more inner side in the radial 
direction than the inner wall of the hub 
mounting hole of said knuckle; 
the connecting code of said sensor is dis- 
posed outside in the radial direction in a 30 
non-contact manner with respecttothe con- 
stant velocity universal jointin a finished car; 
said encoder is covered with a cover fixed 
to the outer race; 

said sensor unit is detachably mounted on 35 
said cover; and 

said sensor is an active sensor. 
A driving wheel, in which: 

40 

one of a stationary race and a rotary race is an 
outer race having a plurality of outer race tracks 
on the inner peripheral surface thereof; 
the other of the stationary race and the rotary 
race is an inner race assembly having a shaft 
member and an inner race element combined 
with each other and a plurality of inner race 
tracks on the outer peripheral surface thereof; 
the shaft member is formed in a middle part in 
the axial direction thereof with one of the inner 50 
race tracks and at an end portion in the axial 
direction thereof with a small-diameter step por- 
tion having a smaller diameter than that of the 
inner race track portion; and 
said inner element has the other of the inner 55 
race tracks on the outer peripheral surface 
thereof and is fitted on said small-diameter step 
portion, 



which hub unit further comprising: 

a sensor holder fixed to the stationary race 
of the hub unit for a driving wheel; and 
a sensor which faces an encoder fixed to 
said rotary race to rotate, 

wherein: 

a connecting code of the sensor is extended 
from the sensor; 

a sensor unit contains said sensor and said 
connecting code; 

the connecting code of said sensor is dis- 
posed outside in the radial direction in a 
no n -contact manner with respect to th e con- 
stant ve I ocity u nive rsal jo i nt i n a fi n is h e d car; 
a sensing portion of said sensor is directly 
opposed to said encoder; 
said encoder is provided inside an air-tightly 
sealed space; 

said hub unit as it is provided with said sen- 
sor unit is attached into the hub unit mount- 
ing hole of the knuckle; and 
said sensor is an active sensor. 

6. A hub unit for a driving wheel, in which: 

one of a stationary race and a rotary race is an 
outer race having a plurality of outer race tracks 
on the inner peripheral surface thereof; 
the other of the stationary race and the rotary 
race is an inner race assembly having a shaft 
member and an inner race element combined 
with each other and a plurality of inner race 
tracks on the outer peripheral surface thereof; 
the shaft member is formed with one of the inner 
race tracks in a middle part thereof in the axial 
direction thereof and a small-diameter step por- 
tion having a smaller diameter than that of the 
inner race track portion at an end portion in the 
axial direction thereof; and 
said inner race element has the other of the inner 
race tracks on the outer peripheral surface 
thereof and is fitted on said small-diameter step 
portion, 

which hub unit characterized in that: 

a sensor for detecting the speed of rotation 
is engaged with a sensor holder to be held 
thereon; 

the sensor for detecting the speed of rota- 
tion is disposed to face a magnetic encoder 
with a sensing part inserted in a hole of said 
sensor holder; 

the sensor for detecting the speed of rota- 
tion is disposed inward in the radial direction 
of a hole for mounting the hub unit of the 
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knuckle of a car body; 
a connecting portion of the harness fortak- 
ing out a detection signal from the sensor 
is provided with deformation tolerance for 
allowing deformation of the shape when a 5 
load exceeding a predetermined level is ap- 
plied thereon externally and a shape retain- 
ing capacity for retaining and maintaining 
the shape always as it is when the load is 
not higher than the predetermined level; 10 
and 

said harness is extended outwardly through 
a radial hole formed on said knuckle. 
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FIG. 1 
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FIG. 3 
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FIG. 5 
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FIG. 7A 
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